Low-density lipoprotein receptor activity in the guinea pig adrenal cortex. II. Zonal response to aminoglutethimide and 17 alpha-ethinylestradiol.
Low-density lipoprotein (LDL) receptor activity and the concentration of cholesterol were measured in the outer (glomerulosa/fasciculata) and inner (reticularis) zones of the adrenal cortex of the guinea pig to examine the relation between cholesterol content and LDL receptor activity. While the concentration of cholesterol was 2-3-times higher in the outer cortical zone, the maximum high-affinity binding capacity for LDL was essentially the same for the two zones, or slightly higher for the inner zone. Adrenocorticotrophic hormone (ACTH) caused a significant increase in LDL receptor activity only in the outer zone, but led to a reduction in the cholesterol content in both adrenocortical zones. The treatment of animals with 17 alpha-ethinyl-estradiol also resulted in a reduction of cholesterol in both adrenocortical zones, but an increase in LDL receptor number only in the outer zone. The latter effect was partially reversed by the administration of dexamethasone. Aminoglutethimide, which was used in a dose that did not block steroidogenesis but did block the hydrolysis of cholesteryl esters in response to ACTH, did not prevent the ACTH-induced increase in LDL receptor number in the outer zone. Thus, the number of LDL receptors was increased in the zona fasciculata by ACTH in the absence of a reduction in cellular cholesterol content, while the number of LDL receptors in the zona reticularis was not increased by ACTH even in the face of a reduction in cellular cholesterol. Exclusive of the experiments employing aminoglutethimide, when the cellular cholesterol content was plotted against LDL binding activity, an excellent inverse correlation was revealed for the zona fasciculata, but essentially no correlation was noted for the zona reticularis. It is concluded that the outer and inner cortical zones of the guinea pig adrenal are quite distinct in the nature of their LDL receptor activity and regulation: the LDL receptor of the outer zone appears to function in a way similar to what has been reported for the whole adrenal cortex of other species in that receptor number correlates with tissue cholesterol content and is primarily regulated by ACTH; the LDL receptor number of the inner zone, however, does not correlate with tissue cholesterol content and is apparently not regulated by ACTH.